A method of manufacturing photonic band gap structures operable in the optical spectrum has been presented. The method comprises the steps of creating a patterned template for an elastomeric mold, fabricating an elastomeric mold from poly-dimethylsiloxane (PDMS) or other suitable polymer, filling the elastomeric mold with a second polymer such as epoxy or other suitable polymer, stamping the second polymer by making contact with a substrate or multilayer structure, removing the elastomeric mold, infiltrating the multilayer structure with ceramic or metal, and heating the multilayer structure to remove the second polymer to form a photonic band gap structure. multilayer structure, removing the elastomeric mold, in?l trating the multilayer structure With ceramic or metal, and heating the multilayer structure to remove the second poly mer to form a photonic band gap structure.
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FIELD OF THE INVENTION
The present invention relates generally to photonic band gap devices and methods of manufacturing same, and more particularly to a photonic band gap structure suitable for ?ltering in the optical Wavelength region and a method of manufacturing same.
BACKGROUND OF THE INVENTION
Photonic band gap (PBG) structures are periodic dielec tric or metallic structures that exhibit frequency regions in Which electromagnetic Waves cannot propagate. The interest in PBGs arises from the fact that photon behavior in a dielectric structure is similar to the behavior of electrons in a semiconductor. The periodic arrangement of atoms in a semiconductor lattice opens up forbidden gaps in the energy band diagram for the electrons. Similarly in all-dielectric PBG structures, the periodic placement of dielectric "atoms" opens up forbidden gaps in the photon energy bands. With a substrate or multilayer structure; e) introducing a ceramic bearing material (e.g., a sol or slurry) into the US 6,555,406 B1 3 second polymer to form a ceramic and epoxy structure; f) heating the ceramic-epoxy structure to remove the epoxy.
The method of the instant invention may be repeated to produce multi-layer structures of 1, 2, 3, 4, 5, etc. layers.
These method steps may be performed so that the thickness of dielectric layers separating the patterns are approximately equal, or are unequal. These steps include, in the step of forming a second or middle pattern in a three layer structure, the step of introducing a defect in the pattern. This defect may be adjusted to control a parameter of a ?lter charac teristic. The second polymer may be made With a slurry or sol gel in?ltration and may also be made With metal in?l tration. The second polymer may also be an epoxy or other suitable polymers of appropriate viscosity and With physical and chemical properties that alloW the building of a layered structure and removal via pyrolysis. Additionally, each step of forming a pattern may include the step of introducing a defect in the pattern.
In one embodiment, the photonic band gap structure is formed With layers of rods stacked on top of each other, each layer having its axes oriented at 90° With respect to adjacent layers, alternate layers having their axes parallel to each other With the rods of one layer in offset betWeen the rods of the other layer forming a three-dimensional structure of stacked layers having a four-layer periodicity, the dielectric rods arranged With parallel axes at a given spacing to form a planar layer and arranged in a material having a different and contrasting refractive index, the dimensions of the rods, the spacing betWeen the rods and the refractive contrast of the materials selected to produce a photonic band gap operable in the optical region made by the method of the instant invention.
Other objectives and advantages of the invention Will become more apparent from the folloWing detailed descrip tion When taken in conjunction With the accompanying draWings.
BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying draWings incorporated in and forming a part of the speci?cation illustrate several aspects of the present invention, and together With the description serve to explain the principles of the invention. In the draWings: FIGS. 14a and 14b; and FIG. 16 is an image of a four layer ceramic photonic structure having a 1 pm periodicity made from a four layer epoxy mold.
While the invention Will be described in connection With certain preferred embodiments, there is no intent to limit it to those embodiments. On the contrary, the intent is to cover all alternatives, modi?cations and equivalents as included Within the spirit and scope of the invention as de?ned by the appended claims. In the description that folloWs, epoxy Will be used to describe the building of a photonic band gap. Other suitable polymers of appropriate viscosity and With physical and
